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APPARATUS AND METHOD FOR CONTROLLING 
AN OPTICAL TRANSCEIVER 

RELATED APPLICATIONS 

This application claims priority to United States Patent Application Serial 
Number 09/956,771 filed on September 20, 2001 entitled "Fiber Optic 
Transceiver, Connector, And Method of Dissipating Heat" by Johnny R. Brezina, 
et al., the entire disclosure of which is incorporated by reference, herein. 

This application also relates to the following applications, filed 
concun-ently herewith: 

"Optical Alignment In A Fiber Optic Transceiver", by Johnny R. Brezina, et 
al. (IBM Docket No. AUS920010689US1); 

"External EMI Shield For Multiple Array Optoelectronic Devices", by 
Johnny R. Brezina, et al. (IBM Docket No. AUS920010690US1); 

"Packaging Architecture For A Multiple Array Transceiver Using A 
Continuous Flexible Circuit", by Johnny R. Brezina, et al. (IBM Docket No. 
AUS920010591US1); 

"Flexible Cable Stiffener for An Optical Transceiver", by Johnny R. 
Brezina, et al. (IBM Docket No. AUS920010729US1); 

"Enhanced Folded Flexible Cable Packaging for Use in Optical 
Transceivers, by Johnny R. Brezina, et al. (IBM Docket No. 
AUS920010727US1); 

"Intemal EMI Shield for Multiple Array Optoelectronic Devices", by Johnny 
R. Brezina, et al. (IBM Docket No. AUS920010730US1); 

"Multiple An-ay Optoelectronic Connector with Integrated Latch", by 
Johnny R. Brezina, et al. (IBM Docket No. AUS920010731US1); 

"Mounting a Lens Array in a Fiber Optic Transceiver", by Johnny R. 
Brezina, et al. (IBM Docket No. AUS920010733US1); 
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"Packaging Architecture for a Multiple Array Transceiver Using a Flexible 
Cable", by Johnny R. Brezina, et al. (IBM Docket No. AUS920010734US1); 

"Packaging Architecture for a Multiple Array Transceiver Using a Flexible 
Cable and Stiffener for Customer Attachment", by Johnny R. Brezina, et al. (IBM 
Docket No. AUS920010735US1); 

"Packaging Architecture for a Multiple An-ay Transceiver Using a Winged 
Flexible Cable for Optimal Wiring", by Johnny R. Brezina, et al. (IBM Docket No. 
AUS920010736US1); and 

"Horizontal Carrier Assembly for Multiple Array Optoelectronic Devices", 
by Johnny R. Brezina, et al. (IBM Docket No. AUS920010763US1). 

TECHNICAL FIELD OF THE INVENTION 

This invention relates to optical transceivers. 

BACKGROUND OF THE INVENTION 

Signal communication in electronic equipment, such as computers and 
telephones, often utilizes a transceiver having an optical signal generator for 
generating an optical output signal that is transmitted through a fiber optic cable. 
The optical signal generator is typically either a laser, or a light emitting diode 
(LED), depending upon the intensity required in the optical output signal. The 
transceiver also typically includes an optical signal detector for receiving an input 
optical signal from a fiber optic cable. 
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Power output of the optical signal generator must be carefully monitored 
and controlled during operation of the transceiver, to ensure proper operation 
and long life of the transceiver. Factors such as changes in operating 
temperature of the generator, or changes in environmental temperature around 
the transceiver can cause generator and detector performance variations that 
could potentially lead to degraded performance and shortened life of the 
transceiver. Such transceivers are also small in physical size, making it difficult 
to incorporate monitoring devices into the transceiver 

What is needed, therefore, is an improved method and apparatus for 
controlling an optical transceiver. 

SUMMARY OF THE INVENTION 

Our invention provides improved control of an optical transceiver having 
an optical signal generator and detector through the use of a monitor optical 
signal generator and a monitor optical signal detector mounted in close physical 
proximity to the optical signal generator and detector of the transceiver. The 
monitor optical signal generator transmits a reference optical signal to the 
monitor optical signal detector. Changes in the reference optical signal detected 
at the monitor optical signal detector are used for controlling the output of the 
optical signal generator of the transceiver. 

In one form of our invention, an apparatus is provided for controlling an 
optical transceiver having an optical signal generator and a detector. The 
apparatus includes an output lens for transmitting an optical output signal from 
the generator; and an input lens for receiving and directing an optical input signal 
at the detector. The apparatus also includes a monitor optical signal generator 
for generating a reference optical signal, and a monitor optical signal detector for 
receiving the reference optical signal. The apparatus further includes a lens 
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housing for mounting the output lens to transmit optical output signals, and for 
mounting the input lens to receive optical input signals. The lens housing 
includes a reflective surface adapted for receiving the reference signal from the 
monitor optical signal generator and for directing the reference signal to the 
monitor optical signal detector. 

The reference optical signal may be substantially identical to the optical 
output signal. The apparatus may also include a controller adapted for receiving 
a monitoring signal from the monitor optical signal detector indicative of the 
reference optical signal, and for controlling the optical output signal of the optical 
signal generator in response to the monitoring signal. 

The optical signal generator, monitor optical signal generator, monitor 
optical signal detector, and optical signal detector may be disposed in that 
sequential order in a planar array. 

The reflective surface may be flat, faceted, or curved, and may include a 
first and a second reflective segment thereof, with the first reflective segment 
adapted for receiving the reference signal from the monitor optical signal 
generator and directing the reference optical signal to the second reflective 
segment, and with the second reflective segment adapted for receiving the 
reference optical signal from the first reflective segment and directing the 
reference optical signal to the monitor optical signal detector. 

The apparatus may be configured such that the optical output and input 
signals are directed through the lens housing substantially parallel to one 
another. The apparatus may be further configure such that the reference optical 
signal travels to and from the lens housing in substantially parallel fashion. 
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Our invention also provides a nnetliod for controlling an optical transceiver 
having an optical signal generator and an optical signal detector. The nriethod 
includes providing a monitor optical signal generator for generating a reference 
optical signal, and a monitor optical signal detector for receiving the reference 
optical signal. An input lens is mounted in a lens housing having a reflective 
surface for receiving the reference optical signal from the monitor optical signal 
generator and directing the reference optical signal to the monitor optical signal 
detector. 

An optical output signal is generated from the optical signal generator and 
directed through the output lens. An input optical input signal is received through 
the input lens and directed to the optical signal detector. A reference optical 
signal is generated with the monitor optical signal generator, received at the 
reflective surface of the lens housing, and directed to the monitor optical signal 
detector. 

A method according to our invention may also include operating the 
monitor optical signal generator with a reference optical signal substantially 
identical to the optical output signal. The method may also include comparing 
the reference optical signal to a standard reference and adjusting the output 
signal to achieve a desired reference optical signal, or adjusting the optical 
output signal as a function of the reference optical signal received at the monitor 
optical signal detector. 

The foregoing and other features and advantages of the invention are 
apparent from the following detailed description of exemplary embodiments, read 
in conjunction with the accompanying drawings. The detailed description and 
drawings are merely illustrative of the invention rather than limiting, the scope of 
the invention being defined by the appended claims and equivalents thereof. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is partial isometric cross section of an apparatus for controlling an 
optical transceiver, in accordance with our invention; 

FIG. 2 is an orthographic plan view of a lens housing of the ennbodiment 
of our invention depicted in FIG. 1; and 

FIG. 3 is an orthographic elevation view of the lens housing of FIG. 2 

DETAILED DESCRIPTION 

FIGS, 1-3 depict an exemplary embodiment of an apparatus 10 for 
controlling an optical transceiver 14 having an optical signal generator 12, and 
an optical signal detector 16. The optical signal generator 12 generates an 
optical output signal S1 for delivery to an output optical cable (not shown). The 
optical signal detector 16 receives an optical input signal S2 from an input optical 
cable (not shown). 

The monitoring apparatus 10 includes an output lens 18 adapted for 
receiving and directing the optical output signal SI , and an input lens 20 adapted 
for receiving and directing the optical input signal S2. The monitoring apparatus 
10 also includes a monitor optical signal generator 22 for generating a reference 
optical signal R, and a monitor optical signal detector 24 for receiving the 
reference optical signal R. 

The monitoring apparatus 10 further includes a lens housing 26 adapted 
for connection to the output and input optical cables. The lens housing 26 is 
also adapted for mounting the output lens 18 to receive the optical output signal 
SI from the optical signal generator 12 and direct the optical output signal SI at 
the output optical cable, and for mounting the input lens 20 to receive the optical 
input signal S2 from the input cable and direct the optical input signal S2 on the 
optical signal detector 16. The lens housing 26 further includes a reflective 
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surface 28 adapted for receiving the reference optical signal R from the monitor 
optical signal generator 22 and for directing the reference optical signal R to the 
monitor optical signal detector 24. 

The lens housing 26 and reflective surface 28 may be formed from a 
variety of materials. One preferred material combination is a lens housing 26 
formed from highly glass filled polymer, with the reflective surface 28 being an 
opaque layer several angstroms thick of a metal such as aluminum or palladium, 
formed by sputtering or plating the opaque layer onto the housing 26. 

In the exemplary embodiment of the apparatus 10 depicted in FIGS. 1-3, 
the optical signal generator 12, monitor optical signal generator 22, monitor 
optical signal detector 24, and optical signal detector 16 are disposed In that 
order in a planar array. The optical output and input signals S1 , S2 are directed 
through the lens housing 26 in opposite directions substantially parallel to one 
another; and, the reflective surface 28 of the lens housing Is configured such that 
the reference optical signal R is directed to and from the lens housing 26 along 
substantially parallel paths. 

The reflective surface 28 is flat and faceted, and has a first reflective 
segment 30 thereof adapted for receiving the reference optical signal R from the 
monitor laser 22, and a second reflective segment 32 thereof for directing the 
reference optical signal R to the monitor optical signal detector 24. The first and 
second reflective segments 30, 32 of the reflective surface 28 are oriented 90 
degrees to one another, and at an incidence angle of approximately 45 degrees 
to the reference optical signal R. 
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With the first and second reflective segments 30, 32 oriented in this 
manner, the reference optical signal R from the monitor optical signal generator 
22 is reflected and turned 90 degrees by the first reflective segment 30, and 
reflected and turned 90 degrees a second time by the second reflective segment 
32, such that the reference optical signal R is turned through a full 180 degrees 
in traveling from the monitor optical signal generator 22 to the monitor optical 
signal detector 24. Having the components of the apparatus 10 arranged and 
configured in this manner, provides a very compact and efficient assembly. 

The apparatus 10 also includes a controller 34 adapted for receiving a 
monitoring signal M from the monitor optical signal detector 24, as indicated by 
dashed lines in FIG. 1. The monitoring signal M is indicative of the reference 
optical signal R received at the monitor optical signal detector 24, and is utilized 
by the controller 34 for controlling the optical output signal S1 of the laser 12 in 
response to the monitoring signal M. The controller 34 may also be used in a 
closed loop fashion to regulate both the optical output signal SI from the optical 
signal generator 12, and the reference optical signal R from the monitor optical 
signal generator 22. 

In some forms of our invention, the reference optical signal R may be 
substantially identical to the optical output signal SI . It is not necessary, 
however, that the reference optical signal R and the optical output signal S1 be 
identical. In some forms of our invention it may be desirable to utilize a 
reference optical signal R that differs from the optical output signal SI , and 
monitor changes In the reference optical signal R as Indicators of changes in the 
optical output signal SI caused factors such as changes in environmental 
temperature around the apparatus 10, or changes in temperature of the optical 
signal generator 12, during operation of the transceiver 14. 
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While the embodiments of our invention disclosed herein are presently 
considered to be preferred, various changes and modifications can be made 
without departing from the spirit and scope of the invention. For example, the 
5 optical signal generator 12, monitor optical signal generator 22, monitor optical 
signal detector 24, and optical signal detector 16 may be arranged in a 
configuration other than the planar array depicted in FIGS. 1-3. 

The optical input and output signals S2, S1 need not be directed parallel 
to one another. The reference optical signal R need not travel from the monitor 
10 optical signal generator 22 and into the monitor optical signal detector 24 along 
parallel paths. The reflective surface 28 may have more or less than a first and a 
second reflective segment 30, 32, and the reflective segments may be oriented 
with respect to one another and incident to the reference signal R at angles 
different than depicted in FIGS, 1-3. For example, the reflective surface 28 may 
15 have only one reflective segment, and the monitor optical signal generator 22 

and the monitor optical signal detector 24 may be oriented at angles of 45 

P 

III degrees with respect to the reflective surface and 90 degrees with respect to one 

P another, such that the reference optical signal R is reflected and turned 90 

degrees in traveling between the monitor optical signal generator 22 and the 
20 monitor optical signal detector 24. 
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The optical signal generator 12 and the monitor optical signal generator 
22 may either or both be a laser. The optical signal generator 12 and the 
monitor optical signal generator 22 may either or both be another form of optical 
signal generating device, such as a light emitting diode (LED). The transceiver 
14 may also include more optical signal generators and detectors, and more 
monitoring optical signal generators and detectors than are depicted in 
FIGS. 1-3. 

The scope of the invention is indicated in the appended claims. All 
changes or modifications within the meaning and range of equivalents are 
embraced by the claims. 
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